Introduction
The human immunodeficiency virus (HIV) has emerged as the single most formidable challenge to public health, human rights, and development in the new millennium [1, 2] . Spreading knowledge and awareness about HIV is one of the key strategies utilized in the prevention and control of HIV/AIDS worldwide. Inadequate knowledge and risky practices are major hindrances in preventing the spread of HIV. In many countries, sexually transmitted diseases (STD) and unplanned pregnancies are frequently observed among adolescents. During the last century, and especially during the last few decades of that century, the early onset of puberty and initiation of sexual relationships were observed to occur at decreasing ages in many industrialized nations, whereas the average age of marriage increased. Thus, many adolescents began having sexual relationships with one or multiple sexual partners prior to marriage, and this facilitated the spread of STD and HIV. In many countries a significant proportion of youth initiate sexual activity by the age of 15 years [3] . Thus, adolescents in general are at a higher risk of contracting HIV through sexual transmission. Youth aged 13-14 years accounted for more than 1 in 5 new diagnoses in 2015 [4] .
Adolescents in Kuwait represented 11.5% of the total population as of January 2017. Kuwait is a conservative Islamic society. It is still taboo to talk openly about sex-related topics. Hence, it becomes even more important to fathom the knowledge and attitude of the young towards HIV/ AIDS. Furthermore, this data could serve as a basis for a tailored approach to a strategic disease control program [5] .
In Kuwait, there is a paucity of data regarding awareness of HIV among adolescents. The aim of this study was to survey HIV-related knowledge and attitudes toward HIV and AIDS-infected individuals among high school students in Kuwait.
Subjects and Methods
There are 6 governorates and 141 governmental high schools in Kuwait. Of these, 64 are for male students and 77 are for female students. The total number of high school students during the study period was 73,832; of these 63,379 were Kuwaiti and 10,553 were non-Kuwaiti [6] . A cross-sectional study was conducted in a student population from 8 randomly selected high schools in 3 governorates in Kuwait in April 2017. Students from 10th to the 12th grade were included in this study. A total of 346 students (both boys and girls) were enrolled. This was a convenience sample.
Tools for Data Collection
A questionnaire ( Table 1 ) designed to measure the student's knowledge and attitude towards HIV/AIDS was used as a tool for data collection. The questionnaire consisted of 7 questions pertaining to knowledge about various aspects of HIV/AIDS and 3 questions to examine their attitude towards the disease.
Consent was obtained from the principals of the schools and the Ministry of Health and Ministry of Education. The entire questionnaire was explained to the students who self-completed it, staying completely anonymous. Only verbal consent was taken from the participating students in the presence of their teachers.
Statistical Methodology
The questionnaire was validated via the content validation approach, as 4 experts familiar with AIDS/HIV were consulted to approve the 10 questions and their scale. Data were collected, coded, and then entered into an IBM-compatible computer using SPSS version 24 for Windows. Entered data were checked for accuracy and normality using Kolmogorov-Smirnov and Shapiro-Wilk tests. The data were found to be not normally distributed. A 75% agreement of the type of question was the cut-off point for distribution of the questions into knowledge and attitude. Reliability was tested using Cronbach's α coefficient (i.e., 0.823 for the knowledge part and 0.754 for the attitude part). Qualitative variables were expressed as numbers and percents while quantitative variables were expressed as medians as a measure of central tendency. IQR were used as a measure of dispersion. Two scores were computed, i.e., one for total knowledge (Q1 + Q2 + Q3 + Q4 + Q5 + Q8 + Q10) and the other for total attitude or stigma-and discrimination-related questions (Q6 + Q7 + Q9). These were based on the UNAIDS global AIDS monitoring report and indicators (2017).
For independent samples, the Mann-Whitney's U test (or Z test) was used as a nonparametric test of significance for comparison between 2 sample medians (for sex and specialty). The Kruskal-Wallis test (χ 2 value) was used as a nonparametric test of significance for one-way comparisons between more than 2 samples means when the one-way ANOVA test was not appropriate. p < 0.05 was considered statistically significant. 
Results
A total of 346 senior students, both boys and girls, from 8 different schools located in 3 governorates of Kuwait were enrolled into this study. Of the 346 students, 192 (55.5%) were male. The majority were Kuwaiti (93.1%), while 5.5% were non-Kuwaiti and 1.4% were bedoons (stateless). Around 15.9% of the participants were in the 10th grade, 17.1% were in the 11th grade, and 67.1% were in the 12th grade. Of these, 38.2% of the participants were from the science stream and 46% were from arts stream whereas 15.9% did not reveal their major subject of study ( Table 2 ) .
With regard to the knowledge of students about modes of transmission of HIV, the majority (82.1%) did not consider that shaking hands with an affected individual could transmit the disease, whereas 16.8% thought that it could. More than two fifths (41%) of the students believed that kissing could transmit the disease; 56% assumed that it was not transmitted by kissing and 2.9% did not give their opinion ( Table 3 ) .
Additionally, 58.4% of the respondents felt that sharing barber tools might transmit the disease; 40.8% assumed that it would be not transmitted by such a practice and 0.8% refrained from answering this question (Q8 in Table 3 ) The majority of the students (85.3%) knew that sharing a syringe is a mode of transmission (Q3 in Table 3 ). Students were also questioned about the course of the disease. About 51.4% knew that an HIV-infected person can remain asymptomatic for many years (Q5 in Table 3 ). The total number of senior students is 346. The overall knowledge about HIV among the study population was higher in males than in females ( p = 0.000). Students in the science stream had a statistically higher total knowledge score compared to students in arts stream ( p = 0.001; Table 4 ).
In reply to the questions regarding stigma and discrimination, the majority (74.6%) stated that they would not buy vegetables from an infected vegetable vendor. About 59.5% refused to share the class with an infected person, and 52.6% felt that a person infected with HIV does not require isolation in a hospital and can stay outside of a hospital. (Q6, Q7, and Q9 in Table 5 ). Male and female students showed no difference in their attitude towards persons affected with HIV ( p = 0.019), but a significant positive attitude was shown towards such people by students in the science stream ( p = 0.008; Table 6 ).
The participants were asked to suggest 2 methods that would give protection from HIV/AIDS (Q10 in Table 3 ) as an indicator to judge their knowledge about the disease. The various answers given included abstinence from all sexual contact by being faithful, use of a condom, avoidance of the use of i.v. drugs, not sharing barber tools, use of pre-and postexposure prophylaxis, regular premarital testing, and voluntary HIV testing. Around 31.5% were able to give 1 correct answer and 24.0% gave 2 correct answers ( Table 3 ) .
Discussion
This study highlights the high awareness of the disease among the students, but it also indicates some significant lacunae in complete understanding of the disease among the population.
Compared to the review of similar studies from different parts of the world, the findings of our study are in general consistent with the findings reported by Uddin et al. [7] and Huda and Amanullah [8] from Bangladeshi students and by Othman [9] from high school students in Erbil City, Iraq. In a review of the published literature on awareness and knowledge of STD among school-going adolescents between 13 and 20 years of age in Europe, Samkange-Zeeb et al. [10] reported a high (90%) awareness about HIV. Macek and Matković [11] , in a crosssectional study in Croatia, reported similar observations. However, our observations differ from those reported by Shirin and Ahmed [12] from another group of students in Bangladesh. They noted that very few students had good knowledge about HIV/AIDS (average knowl- [14] and Nepal [2] observed similar results among secondary school students. Thus, improving the awareness about STD, especially HIV/AIDS, among the youth is a prerequisite for any national control program. Our study also highlights the awareness among the young about the mode of transmission of HIV/AIDS. In our study 93.9% of the respondents knew that sexual contact is a means of transmission. The same percentage (93.7%) was found in a survey done in Jeddah, Saudi Arabia, in high school students [15] . The majority of participants (82.1%) knew that HIV is not transmitted by shaking hands with an infected person. A significant number of students (85.3%) were aware that HIV is transmitted by sharing syringes used for i.v. administration of drugs. At the same time, educating them on misconceptions about other commonly believed modes of transmission is equally important.
Our observations demonstrate some gaps in the understanding of the disease among the young. More than half of the participants (54.1%) felt that a person infected with HIV can survive for many years without symptoms and 52.6% indicated that an infected person can stay outside a hospital without the need for isolation.
Our study underlines the need to educate the public about prevention of HIV/AIDS using time-tested tools. In response to the question which asked to suggest at least 2 means that would give protection from HIV, only 24.5% of the participants could give 2 correct answers and 31.5% could give only 1 correct answer. This was another parameter used to judge their knowledge about the disease. Similar observations were noticed in a study conducted among secondary school students in China [16] . In this study, although most students could identify models of HIV transmission, a large proportion of students had misconceptions regarding symptoms, activities that did not transmit the disease, and treatment and preventive measures. In a recent study by Mackman and Hussein [17] in Michigan, USA, the majority of the participants (98%) knew that HIV is transmitted sexually and by sharing needles, but they expressed misconceptions similar to those in our study. Dehghani et al., [18] also reported similar observations in a study from Shiraz, Iran.
In a comparative study in Kenyan and Swedish teenagers, Eriksson et al. [19] reported that the overall knowledge of HIV was high in both groups. In addition, they were highly aware of the danger of sexual transmission of HIV. This compares well with our study. Swedish students were more knowledgeable about i.v. drug use and homosexuality as risk factors, whereas Kenyan students were more likely to implicate breastfeeding and sex as modes of transmission. Further studies are needed to clarify the knowledge about high-risk factors in our population.
Sachsenweger et al. [20] demonstrated the relevance of imparting better awareness of the disease in Germany. The pupils demonstrated a significant gap in their level of knowledge about methods of infection. More precise knowledge was demonstrated by pupils (60% of 769 students) following an awareness event compared to 40% in those who attended no awareness event.
Our study highlighted many other areas of concern. The majority (74.6%) indicated that they would not buy vegetables from an infected vendor, and 59.5% refused to share the same class with an infected student. Discrimination and stigmatization of HIV/AIDS-affected children and adolescents by their schoolmates are well-known as demonstrated by Dehghani et al. [18] in Iran. In contrast, Macek and Matković [11] , in a cross-sectional study in Croatia, showed positive attitudes of students toward the integration of children with HIV/AIDS into regular schools. In our study, the students in the science stream showed a more positive attitude and better knowledge about HIV than the students in the arts stream. Gender differences were also found, as male students showed a better awareness than females. Similar findings have been observed among high school students in Iraq [9] and adolescents in Bangladesh [7] . The possible reason for this could be that male students are probably less hesitant in discussing the taboo subject of HIV with others and hence become better informed.
The most important limitation of this study is its small sample size. However, the observations made in our study may serve as a pilot study for other, more elaborate studies in the future. The consensus that emerged from comparing the various studies is that most students in general have reasonable awareness about the disease but lack thorough knowledge, which influences their attitude of discrimination and stigmatization of affected individuals.
These outcomes highlight the need for a better and more robust education about HIV/AIDS, especially in a setting such as in Kuwait, where talking freely about sex education is not readily accepted. Hence, it becomes even more important to fathom the knowledge and attitude of the young towards HIV/AIDS. The data generated by this preliminary study may be used to plan a more comprehensive study coupled with suitably tailored health education programs for a strategic disease control of STD as well as HIV/AIDS.
Conclusion
This study provides preliminary data from a country and region where current information on the knowledge of young adults about HIV/AIDS and their attitude toward infected persons are sparse. This study highlights the lack of basic knowledge of HIV/AIDS among young students, modes of transmission, and management; it also indicates that stigma about the disease and discrimination of affected individuals in society is common among students. The basic approach for control and prevention of HIV/AIDS remains prevention through better knowledge and awareness since an effective cure or vaccine is not yet available.
An improved multisectoral approach for HIV/AIDS education is suggested for Kuwait. The National HIV/AIDS control committee and school health programs should come forward to design awareness programs and campaigns tailored to targeting the youth and filling the lacunae in their understanding of HIV/AIDS. Implementations of such programs could be done in a variety of settings including schools, educational institutions, STD clinics, mosques, and public sport facilities and establishments commonly used by the youth and more importantly at the community level. Also future studies should try to explore and clear the common misconceptions about the disease in general, including handling by society.
